The manual gestures that hearing children produce when explaining their answers to math problems predict whether they will profit from instruction in those problems. We ask here whether gesture plays a similar role in deaf children, whose primary communication system is in the manual modality. Forty ASL-signing deaf children explained their solutions to math problems and were then given instruction in those problems. Children who produced many gestures conveying different information from their signs (gesture-sign mismatches) were more likely to succeed after instruction than children who produced few, suggesting that mismatch can occur within-modality, and paving the way for using gesture-based teaching strategies with deaf learners.
Introduction
It is well known that speakers gesture when they talk (McNeill, 1992) . Moreover, it is known that co-speech gestures can convey substantive information not found in a speaker's words (Goldin-Meadow, 2003) . Finally, it has been shown, across a variety of tasks, that speakers whose gestures convey different information from the information conveyed in speech-gesture-speech mismatches-learn more from instruction than speakers whose gestures convey the same information as speech (Church & Goldin-Meadow, 1986; Perry, Church & Goldin-Meadow, 1988; Pine, Lufkin & Messer, 2004) .
Gesture-speech mismatches juxtapose two different ideas within a single response. The juxtaposition of two ideas highlights their discrepancy, and increased discrepancy has been found to motivate a search for additional information relevant to a particular task (Brinol, Petty & Wheeler, 2006; Rydell, McConnell & Mackie, 2008) . However, there is another discrepancy inherent in gesture-speech mismatches-the manual vs. spoken modality. Previous research has shown that conveying two different ideas across two modalities, one in the spoken modality and a different one in the manual modality, can predict learning better than conveying two different ideas entirely within the spoken modality, either within the same spoken explanation or across explanations (Church, 1999) . We ask here whether juxtaposing two different ideas within a single modality-the manual modality-is sufficient for mismatch to predict increased learning. We turn to deaf individuals who use sign as their primary language to address this question.
Deaf signers have been found to gesture when they sign (Emmorey, 1999; Sandler, 2009 ), but, of necessity, their gestures are produced in the same (manual) modality as their signs. If juxtaposing different ideas across two modalities is essential for mismatch to predict learning, then mismatch between sign and gesture (i.e., mismatch within one modality) should not predict learning in signers, unlike mismatch between speech and gesture (i.e., mismatch across two modalities), which does predict learning in speakers. Alternatively, it may be the representational format within which different ideas are conveyed that is responsible for 0010-0277/$ -see front matter Ó 2012 Elsevier B.V. All rights reserved. doi:10.1016/j.cognition.2012.02.006
